A method for detecting current-induced magnetic fields by magnetic force microscopy (MFM) was proposed and demonstrated, as one candidate for quantitative current evaluation in fine structures with high spatial resolution. Our system consisted of a conventional MFM and a feedback system for elimination of electrostatic force. To determine the spatial resolution of our system, we fabricated a pair of 0.5-µm-wide Au wires with a 0.2 µm separation. In these wires, ac currents flowed in parallel. From a calculation of a magnetic field around the Au wires, we confirmed that magnetic field gradients existed on both sides of the current paths. Since the characteristics of the magnetic force signals on both sides of the current paths were clearly identified, we concluded that the spatial resolution of our system was better than 0.2 µm. The linear dependences of the peak amplitudes on the ac current values were also confirmed.
2 Experimental setup. We extracted the amplitude (R) and the phase (θ) difference synchronized with the frequency of an ac current from the cantilever torsional displacement to evaluate the magnetic force, while the vertical displacement signal due to the mechanical vibration was used to control the height of the tip. Fig .  Fig. Fig.  Fig. 3  3 3 3 (a) Definitions of axes. We defined the z axis as the current direction. (b) Tip magnetization directions. The tip was magnetized perpendicular to the cantilever's longitudinal axis, in the directions symbolized as "1" and "2". z x y ( Fig. 3(a) ) B x 0.5 µm 0.2 µm Fig. Fig.  Fig. 7 7 7 7 Current dependences of the peak values of the amplitude components detected by the B1 magnetized tip (square symbols) and by the B2 magnetized tip (round symbols).
